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1. 3| &

PRI (DBS) MIBARKS ARG T 1980 4EAR/E 1, 40 Be  nabid &
LR AV E RS #4178 K27 (University of Grenoble) /& T H-#0E TAE
(Benabid 55, 1987, 1991) . ffITIRE], 18PE&EMHIE (HFS) HIGIR AL
KT AR AR5 T SEBLE #8348, AR T DhReth & M RE ARG YT 18 3h 6
HIH# (Gross and Lozano, 2000) . [rfxi DBS v&97 i [&] #4 5= Bl sk br b e g B
T R AL AS (Benabid 28, 1996) o AN, TEIGITIIEARIE (PD) 11
FEIZENRHE (FREVEEE, B, 23R8 i, EREZ (STND BiNEH
Bk (GPD 1) DBS fE/R KAREE EHUR 78 HERYIFFAR (Obeso &, 2001) . IL41,
Z W5 S FL L2 JF AR B 78 DBS fELTK 77 545 1 1 F (Coubes 5, 2000; Yianni
2, 2003) , ENAE (Hodaie %5, 2002) Fl5#IEAE (OCD) (Gabriels %, 2003).

DBS a7 RIS CRNRBIM; 1-5V FIEIRIE; 60-200ms FHEK
FFEEIT H]; 120-180Hz AN 28l i e AR %0 75 H ) (Rizzone <5, 2001);
Moro %%, 2002; Volkmann %%, 2002; O'Suilleabhain 5§, 2003) . KT DBS fE
P23 i) 72 BN 5 AR IR IZ BAER 77 T A I PRI 8RR, o S o AT
R BB AERE AR 22, FIH DBS SR MHT V26 ok S i i 58 1)
T 7€ o R A 7 A FH AT e 75 22 80H 2800 7 e AE oK 77 B A A0 9 JE 0E o A4 HY
K, H R ANTE REO AR REOE I, KRR SR TR X B IR YT T IR
o I, DBS $HAR B A BT AR FHHLE A ] (Montgomery
1 Baker, 2000; Dostrovsky 1 Lozano, 2002; Vitek, 2002; Mclntyre 1 Thakor,
2002) .

VU A MR, Maidsk, M AT Re R Cpl Rk
DBS 7E XM E KRG IEH . CEFAT 1 SRR SLIG K AR e B 42 B )™
BN E AL =4 (Grill #1 Mclntyre, 2001; Mclntyre 55, EflH) . 7& HFS
WHIRVA 2 JE AT TPtz ss, DM ToiE A (Dostrovsky Al
Lozano, 2002; Anderson 2%, 2003; Hashimoto 25, 2003) . S4BT T HuEHT
SEIG DU P 2238 UK P RIAR AL (Bruet 25, 2001; Windels 25, 2000, 2003) ,
I HJFAL A A2 H UL 2 2 T v B HFS i85 S0 R R E A8 1L (Salin 25
(2002 4F) o kR ARG R RIS S AL, AT T DRIt R sE
5, MRS AN T DBS K4 (Zonenshayn %5, 2000) . 24 Ffh% fEix st
ANETT RS RS, DBS FEHNLEALF A EHEF (Vitek, 2002) o (HZ, ¥
BFOTIERI SR — B ER, TPUKE X DBS ROR I e, JEH&
SR T LA AT U LRI — 4



Hif# DBS FI/E R 7C N R EIEE, BDRS (B4 L RS MEI0)
A LSS 1 B R A AT AR S ARV T A R IRk, 6T
DBS MEH, FAERMAAES I —RE 5. (1) DBS M el 2 B
M= AR DRyl B (2) DBS FEUZEAL FIBEOE, 122 W% @ ML 7 .
BT IR EAF I, R T 4 Fh— AR BOR R DBS ISl (1) FIEGER
F S 148 FL IR G 3, AT BEL Lk 1 S Al B Al (i e it (25 ARAL BELT D
(Beurrier 5, 2001) o (2D i8S il 28 AR v (1L 45 R & oo, oK
i 5 SR LA PR B A 2 T R A R e R (R (Dostrovsky 55, 2000) .
(3) HTmFesE (TR 5 8RR 2 0 H i H 1R 5 f s 326 2R 0
(Urbanoetal, 2002) . (4> F¥E5|E R BN 235 30 117 (Montgomery and
Baker, 2000) . BSR4/ DBS FAIT HLEIR AT Re AR Z FHELR 454 (Benabid
&, 2002; Vitek, 2002) , {HAZEIRR) H A2 i o 26— O R e Hh B e — 1
HAEMARBEINRE UG I T B, M b, il o @i aas .

2. MLgEER T DBS KIfEH

S AR R BR 1 LA S A 22 Too0s 4 g A I 52 2% SN, BEAS T FRATT0 DBS
S P EME . AT S MRS IR G I 2 S AR R R THLS, B
J5£ B2 45 P 858 PRI 5 SO0 A 28 35 1 PR S o UL L A7 T ) B AR SR P AT LR
2] McNeal (1976) , FHC) 2 H W5 B £ (Rattay A1 Aberham,
1993) o i, WFARCEERET T X HE 2 50 8 20 i &0 o 72 e sh 4 B A )i 20
(APD HIAEYIYDIENLS], BAARIES S 2 AR Bos A U 520 (Rattay, 1999;
Mclntyre A1 Grill, 1999) . (2000 %, 2002 4F; Grill f1 McIntyre, 2001 4F;
Mclntyre 55N, )

T k2 DBS AR, Mclntyre 55 A45& 7 DBS ML ™ A L A BR TG
BRI R BT (TC) Hastpaui 2 by = i (& 1A) o HH4I4M
PRI, A AT RE 5| EC X e 4 M ) ELEE AN R VR F o« ELEEAE 2 B TR P e s
IS, SRR &I R I B AR R A X 33 (Rattay, 1986; Mclntyre and
Grill, 1999) . [A1#1E 0K A 22 BTk B 40 i 230 A& N A\ 0 Je L bE
Je X e SR A A ) S A AR FH ) 45 S o SIREG AT 25 SRR B, A N R 20 AR s
i R p B B A0S R{E (Baldissera %5, 1972; Jankowska %5, 1975; Gustafsson
F1 Jankowska, 1976; Dostrovsky %, 2000; Mclntyre A1 Grill, 2002) . [,
TC H RS T R BB A TR 5 b 0] P R M o A 5 i v 32 1) 23 A SR € (1)
T A SR Wi 87 11 5 FRY A ORI 5 05 (Mclntyre 8 A o
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B 1.DBS A AL A frfis (TC) P 2RAY &2 LA R,  (A) RILBILHI & Ao s ARAZA 4
PREG BT LAY 2 AR, f2 500ms 69 23V &, 150ms #9 0. 1ms ik (A B & & F)
ZAT, MEfeZ G, WA EIREKE TC ¥ 4472 T e hmitfetd KTk, RS TR
HEHFOEHZEL GELRP S 1.5mm) , mASKTEMEAME 2 e 2T AERE (JB
AR 2mm) o AR GAR ], AAAPE T RSOE 005 R Ak AN, (B) AKX
i E 0 F B A AT AR (5mA, 100Hz B 49 0. 15ms #1i8k) 776 foflaid 4 14930 &
(Dostrovsky #= Lozano, 2002) . & Mclntyre % Af4k.

Kl 1 oK 7 7E 500ms () “VRIT R (3V BRI, £E 150Hz T RF2EH [H]
N 0.1ms) ZHi, WIRIAZJE TC Hh 4k 2 o MR AT Al 2508 (KI5 3K
1N 33Hz) BRBile D o dEE T EE, DABGEEE AR 1.5mm (1) 3 L,
I 5 R A L — o — B L7 A= il 5%t 1o 4 A S st A0 1 (I 1A



FEFE B AR 2mm 1) R (i 20 0 b = A I H T R T BREL, 3 B
I rROGH KA AT A SR 1R iR BV B 2 B (B TAD o FEXPIFME AL T,
T RIS T R R kA N, AT FE R A Z0E 5 B BT — RVNTE SR . Bt
FIEE R, HERE IR (650 =) , RJ572 33Hz MRS, R AR
SRR ICR R, R E AR SR T I, A4S To R B8 A A
(Dostrovsky 28 N\, 2002; Dostrovsky 1 Lozano, 2002) (& 1B) .

X ezt AR, DBS £ FEUAR A [ R 5 4B B A 7= A T A2 2 R R 4 A5
o IR, TSR AEA MR N G BNIA — B R AR P R RIER =
H4m A DBS (4%t H Bk T s 2 oA T AR A B . FRATEIVIP 45 5ie
R, RN HFS 1 BN ARRS A T oA (B TC H4k#i4 o, STN
&, GPi | ME s EIM 4 t)  (Mclntyre, RARMIMELER) . kidk,
FEREAE R, ST RIS, AR AR 0.2mm YE A K 2 50
TR ALK DA 7= A2 A% % Y (McIntyre 25 N) o (B2, BEEHUK IR
B AT A 22 ook R B H 3L N 7R A B SR ], 2 N AR R SRS 2032 05 5 1
5 R fi e N

3. AL\~ T DBS KI{EH

H T DBS ARG H 2 8 IR A AU, PRI iZ %8 FIl Dy DBS A LA§ 52
R G RGP 2 & 25 . H2, K DBS fEH BIH &% TRk 7 N
AN EF JE S-S, —N3K B DBS ] 132 3#t%, 15—~ DBS i 1
W TERZBRL AT RR N ALK BN, 78 HFS A2 5, &shid
(Benazzouz 5%, 1995,2000;Boraud 55, 1996;Dostrovsky 5, 2000;Wu %5, 2001;Tai
ZE) (2003 4) o HFS FEM A A SME 2 2o B AR E KI5 4] 5 DBS it
R RIVR YT N AIVI & (Beurrier 28, 2001;Kiss %, 2002;Magarinos-Ascone
%, 2002;Garcia 55N\, 2003) o {H7E, T HFS IR B A28 70 (10 144 i A A
RIGFEIINE S, K B 2L AL HEEAZ 0% A] e 1R 48H ¢ DBS 1EH 1 5 AH
RIPHAILREAE . AL A% AT B4 N 10 R W 52 JR A 11 4 H 4 DBS
Friin (Anderson 5§, 2003; Hashimoto 5§, 2003; Maurice %, 2003) .

MEARZE NKITAE (2003 £E) f#¥k 7 STNHFS Xt 50U 20050 fik Y e FH 40 2 5 R
1- A48 21,23 S 30 Ak IE 193 N R KRB0 GPi Ml E BRI (GPe)
A TCIE MR . , 6-DUEMERE (MPTP) . &4 MPTP 4b¥E )5, M HBL T H
SE WIS RPOIRA, AR MMEAEFE IR 22 o R4 Lu )4 /) i
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P 2.DBS #la] 494 29T K, (A) /& GPe i F STN AB AL K £ M9V 2 LR . (B)
A2 GPi zmfe P STN RS A2 b K A QAP & TR L . 181 2 TR B B P A 10ms &9 18] [3 fik &
FAE 458 R R AR P AR AORUSR A, BEAT 100 R 42586915 F B Am . ARE LAY Tms B8] B 1 E
ER RS R A S B (PSTH) . &£ F PSTH & 1s it —k ¥ 4tE %, CUt A4t H 690t
] if4%, 147 B Hashimoto %, (2003) .

KPR Medtronic DBS HIARAEA STN 1, JFEifiE WIS H, LAt KA

TEVRITME STN Rl |, MR Z J5, M GPe il GPi fi/ME & Z JLiG Pk
STN ] [ iy CFT GPi F1/88 GPe H ) FAAN AT 10 53¢ 2 8 e ASEAR ik 2 B Dy s K
SCHLY) (Hashimoto 55, 2002) o @SRRI [RIE 7B, JEihe A . 45
BRE, ARG LE 2.5 - 4.5ms F1 5.5 - 7.0ms A H R BB R (K 2) .
TX G B e M) S B I S E, T NI A B A IR 3V 136H2),
H T BT 5 155 F Tk 2 S B N T B R (R M e s B (B ARSE,
2003) .

MEASE NISESe (2003 4F) SR H 7 ASKEM I DBS #4t. ffiTai R
R, WA ABRAENE STN fa Mg S 7 A R B A PESONL, AT AR 5
FEINT- RS 2RI 238 GPi AT GPe TR eil sh IR BbAh, ZAEARSE A
BOFT&i R . (2003 5F) , YEAE GPi FHRIOF L S AE AR AR RSP 1 Fe i
BRI T 5% GABAergicGPi fi i AH— B4 K. MATHS R TR, £ 77%
(S NE A, GPiHFS 3 8] e i TR AR K. 28 BT, IR S8l 52



FFEAMEBC: DBS HEINS % s, X B A T R 2 T iE Al .
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B o -
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L | | ] C | 1
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B 3. 72 % P8 (A) 3 6-0HDA 3 54545 &9 K K. (B) &4 Bl Ml SR AR P i Sk 21 6% 4m iz 51 DA F= DOPAC,

VABEAT Rk o £ Td 20 24P R — R EATIRIB D o HAFHREMA 2 AR KRA R 6 AF M

&K ot H RS 3 REATRA-FIHME, AT R T R RIEAT R0 5 HORH € K
BhiE, *P, 0:05, **P, 0:01, 47 & Bruet %, (2001) .

4. ENTHIE FREZRAIE R DBS HIfEH

P PO ARE BT RN BT 24 22 L 44k 2 Bl 2L T 9 DBS 4i i Al o T1EH
EUIECE BN H 6-R 2 A SRR Z EE (DAY #E& 08 K R
STN 4 T BRI ZA T DA, BEIRAER GABA BERG M. ik
&, STNHFS A LU N 56 88 K RANER 34547 1 DA & o i R BRI SUIRE DA R
WAL (Bruet 28, 2001:Meissner 2%, 2002,2003) (& 3) . 4R, X D2/D3
Bt A T o 6 F () IE BT R S I 2 433 (PET) WFe IR R AEIEYE, £ PD
BEIEA N DBS NECRAA DA RSN T (Hilker 55, 2003) . Kk, £E



2 L5

i BEE 14 BV 5 BT BE AN 2 STNHFS i 4 A% FORE SRR E I i = EhLH], 2=/
FESIIT IS B, 4 58 B2 1) DA P48 7o 1) 5s AT Re oK/ T e it R _EAROR
LUk DA THE

DA Les.il.qn_

DA Lesion .
+ STN HFS.

B B

E _
b

Mean number of silver grains
per neuron (Yoof conirol)

o8 8388

oBa28383888H

'qlsiwntl:l Psi conira ipsi comira ipsi conira
Contrel DA Lesion DA Lesiom Contrel DA Lesion D Lesion
+ ¥IMN HES +¥IM HFS

@4%%@%%H%iﬁ\ﬁ TR Ekﬁ%m%%&ﬁ%ﬁ@m)%gﬁyakw
S -4 % O RAb T fg B R AR5 i 5 69 GADO7mRNA £ X ¥y Feh, L&
T4 (EP) . iﬁiﬁﬁ)ﬁi&&%*ﬂ@ o IR : 50 2K, MSalin A%, (2002) .

% B G LA 4 SO0 A 3E R A 2215 OB A 4% STN,  SNr i GPi (BlCKF EP)
i N, BA & GPe (BKE GP) MG PEREK. W1 GAD67mRNA /KF i~
[¥), STNHFS fEBAT 72 DA EMAERH N H Hizs KR M 2h, #5351 DA
155 S 1 SNr A1 EP 3 MERS N (Salin 22N, 2002) (K 4) . Al LUK IX SRR
55 DAHT B EHE AT LU, DART R A R B, A in N4 (1) PD 825 () SNr Al



GPi & AT 5 FAAK (Su 2N, 2001 48) , FF Hszieit: PD KRR K2
ST A ) STN AR FELIE T PD ARic Mo as . IR Se 45 1 i (4 42 e i vk
(Guridi 5, 1996; Delfs 25, 1995) . Jil_k. STN HFS J5 STN R4l fi ta &K H AL
BV HE T (P& e ARUNE IR R RIA PR (Salin 5%, 2002) , XK
STN J%AZF1 STN HFS B A A BLHIE

GLUTAMATE
A. Control rats
GP SNr
g 00 = E:nn oo
: - : T ol
5 4 I T 5 w0+
5 1 H L
g 00 - - L L :
.l s -
§ 0 - |+| : %m- |—F| 4 .
i [] : r ; . ; 0 T T l - T
i4 5.8 9.42 1316 1.4 54 a.12 1346
SAMPLE NUMEBER SAMPLE NUMBER
T 1] L o |
PRESTM T POST. T8 PRE-STI ETIM POST-STIM

B. 6-OHDA Lesioned rats

GP SNr
[ E 150 =
& 150 -
g ] T 'I' % o] T
il : | 2 1
: L H : I
- e ]_ = 50| ;
ke : i =
8 + 2
! 3
S
P | —— —— - — 2 0 T T r
14 58 912 13.16 14 54 a.92 1316
SAMPLE HUMBER SAMPLE NUMBER
T 1] [  is
PRE-ST#A T POST- BT PRE-STIM ST POST-STEM

B 5 st (A) & 6-0HDA =& 41589 K& (B) ¥+, GP A= SNr Bk 4& 49 2m JiL 1 5 2 BR

VAR o HE1H 15 DA IE — R EATIRIE Y o FAETHREM 12 RATIE KA R 6 R4 &K

KRBT H 04 4 R EATRTFIME, AT O ETo MERIEATH 09 0 2O 7% B A,
*P, 0:05, **P, 0:01, M Windels F A%, (2000) .

B2, HILFIEERE, STN AE 5 STNHFES 2 [8] 1 EL A & 45 Al 2%
5%, STNHFS AHEHLIH DA A5/ GP H GAD67 R K FRIAKZE 4k (Salin
4%, 2002) , IXAE STN FM EZ Hbr. HIRK, WOEHTAREH, 8RR T
STNHFS &30 SNr A1 GP # FI 41 fu 4h A & BR /K P (Windels 5, 2000) (K&l 5).
XU AE B R T DU R : STNHFS #4900 7 STN R &AM A, & Lidmpe
A (KD Fifgidxk (K2 MgER. Ha, MERRZ, WIS Rn T+
FRIR M EIR- D BRIV s | AR FE IR A R (Baker 25, 2002) , [A
L RADBE R Z IR X STNHFS 1F H B S2br ok A etk — B 5t vels. 3=,



5 STNHFS #/%, STN JRAZ < KA 28 (Savasta, RKRIPIMEL

g . BJE, CHIEERY, STNHFS A& 5357 DA $if 51 &) SNr 1

GP il N A 2 IR/ B3GR G345 2 SNr 7 GABA H7K-F- 5 40
(Windels %%, 2000; Savasta 5%) %% (2002) (K 6) .

GABA
A. Control rats

" GP : SNr
& 150 25
: 5 -
: I - . 3
3 T 5 I
i1 | I e e W
£ E.l 1
* ALl Ny
@ s - ;
: L) T T T T i o T T

14 58 842 4318 i-4 LX] 812 1318

BAMPLE NUMBER BAMPLE NUMBER
- )
B. 6-OHDA Lesioned rats

e GP . SNr
5150 = 0 =
z E %
] g 250 4
N L & L
§ 1 l R
2 s+ 5 0o+ I
£ g
g i ¥
bl ] T T T z 0 T T T

-4 58 812 1318 14 58 812 1316

SAMPLE NUMBER SAMPLE NUMEER
— i §

llllll ] POST-STH PRESTIN st POST-STIM

B 6. 231 M 4 (A) 3 6-0HDA % 44145 X & (B) ¥, GP 4= SNr I MLILSE 2] 44 ) b 8B 4

AL GABA. A% 15 4Pk — R EATHRIE Do HNFHRER2 ABRKAR 6 AF

WA KKK R0 E S 4 KB F AW, AT 5 R T KRR AT I 5 ROAH R
Hmb{l, *P, 0:05, **%P, 0:01., M Windels EAME% ., (2000) ,

BT ROENTT AR, STN HFS (13 Z24E F v it 541 4h GABA 7K-F1
T EA K, AR SHRARN FHIVHEIA K. $if GP 2 BE (K SNr H
NS GABA /K, Ml T 52 80 2 ERZTEFE K R - GABA IG5 21
W0 (Windels 4, 2002) o X845 AT LS B A 3R AR ELER, B STNHFS 3
7 K& (Benazzouz 2%, 1995) FfEH GPe #4856 (Hashimoto 2%, 2003) ¥
SEYITOHEIEZ . Windels 5 (2003 45) fRIEA SN 2R GABA AR KA
£ 60Hz LA (88 b, 30 BT 4 2% IO S8 VAT 32 sd AR Y (Moro
&, 2002) . SNr H4uffas GABA K30 60 % 350Hz PRI M IELL . 2R
T, X PR )37 i 2 AN e SO O R Vs B TR AR GP A 2 R 13 hn
KRR, NS ER B INTE 130Hz A K. XU R, SNr FFxF4i 4t



GABA 38 hn 4 Ak U9 IR ok B0 STN 1Y GABA RELF4E %545 . [A Ik, DBS
(A 25 T RE R 20 Bk T 3230 STN 1) GABA BE R [0 - S0 5 2, X} STNHFS
(R R Ph AL FE R B, BN BT 2 ) HAE R R e, Hh P2 5
5 STN WS =48 1 45 A —EL.

5. ThRERUE E7~F DBS BRI

DBS AEHIEG TIRERE, N B0 KR = A8 — S H nT # Bl M=
ARTEEMIGKRSCR . AL -HEF, B2 7L DBS A X1 PET #f
7T, FFHEIEWAAH T Ige LR g (IMRD  (Zonenshayn &, 2000; Jech
&, 2001) o DIRERUR BRI Ak, T DA A IRE AEEAN K [ B R B R, AT
I FR G KT S50 AR A B e R ER AL T — R B AT D R R N
PET 15 5 A B BB A HEE (Logothetis 25 N, 2001) 4L T i Hh fiF vk
A BB HIIE DBS B E AT S AR IHL 2

' |

GPe STN GPi
= High frequency GLU inputs - Somatic firing suppressed = High frequency GLU inputs
from activated STN neurons throughout nucleus #=| from activated STN neurons
- Antidromic activation via = High frequency efferent out- - GABA inputs from GPe
stimulation of axon terminals put generated in STN neurons = Axonal activation via current
in STN??? near electrode spread to HZ?77

T oy

Projection Neuron Volume 1 - Activation

To GPi & GPe of Projection Neurons
Subthalamic } » Volume 2 - Activation
Nucleus - of Afferent Inputs
Afferent Input
From GPe

Volume 3 (V2-V1) - Inhibition
of Projection Neurons

B 7. STNDBS 2 R 918X 48 & A K E iz &, iF 5 LA, (£) WK £ & fim T 4% (STND,
% B IR (GPe) Aot G FR AR (GPI) F1A AR MAE Mo %P1 RAEH ML, B RIER,
(FE) STN ¥ = 4 89 Rk R 69 AH &,

HREWDIRENAG I 7T C L ff Y 7 DBS HI52M (152 W, Zonenshayn %5 A,
2000; Carbon Al Eidelberg, 2002; Ceballos-Baumann, 2003) K% & 1Fi8. 1HE,
KT i DBS %R &1 2 8 (ET) & RS2 ) 3 WO 78 7 A4 7 AR LI 4521
NELE DBS 5K (28 RN AR T R S — 2 (Rezai 58, 1999
Ceballos-Baumann 25) . Z£ A, 2001; Perlmutter Z£ A\, 2002) . XJHH ET 1 &
B AT SO AT R AR AE IR ], PUOSER IERASTS, BRITEE, Eadsh#l 2



FHFEY . PRI, Z 20V e AR R A/ JC IR T BT R AR I I3 3 71 2 A8 AL R Tk
o 1 iR BB B TIAEH . BRI, AN BT RIS EINE, 8
s BN R OSSN, X 5 DBS #A1A] KA A0S A — 3. Rezai Z5 A\ R ThAE
WEFEARBAZIT T . (1999) A3 Fr b, ok JiC A 28 77 AR AR Jak 57 Joid R Y85

Ceballos-Baumann %5 A\ [) PET BF7%. (2001 4£) KILISH B 5 (K48 In A ai e iz
FREI%/>, A1 Perlmutter 25 A\ ) PET W55, (2002) & B i A Bhiz 20 X i
o 5 LRI AL, ML TP A A — B, XL Th R USRI,
DBS A2 a L BT 32 380%, o r= ki, L R 2.

6. DBS Hll

HRT, FEAE 4 Fhfm i SOk R DBS BGITHLE]: ERALBE (Beurrier
25, 2001) o FRfRINH] (Dostrovsky 25, 20000 ;Zflif#| (Urbanoetal, 2002) ;
AT | A o B X 28 35 Sh A (SEAF SRR DL e, 2000 4F) o Z Bk BH
AT ARAPHIEE 755 NP, 7T AR TE B VR TT 7 Ak 518 3N 56 77 1) DBS
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efferent targets due to depletion of neurotransmitter
(Synaptic Depression) (Wang and Kaczmarek, 1998;
Zucker and Regehr, 2002; Urbano et al., 2002). However,
several in vivo experimental studies have shown increases
in transmitter release and sustained changes in firing of
neurons in efferent nuclei consistent with activation of
neurons around the electrode and subsequent synaptic
action on their target during HFS (Windels et al., 2000,
2003; Anderson et al.,, 2003; Hashimoto et al., 2003).
Therefore, the only general hypothesis on the mechanisms
of DBS that is consistent with all of the available data on the
effects of DBS is stimulation-induced modulation of
pathological network activity.

Fig. 7 shows a hypothetical summary of the effects of
STN DBS. Within STN there exist two general volumes of
activation induced by the applied field. The smaller volume
1 represents the activation of projection neurons. The
larger volume 2 represents the activation of afferent inputs.
The difference of these two volumes represents a volume
of projection neurons, subthreshold for direct activation by
the applied field, suppressed by the stimulation induced
trans-synaptic inputs. However, most projection neurons
within volume 2 will exhibit suppression of somatic firing
independent of their efferent output. As a result of STN
stimulation GPe and GPi will receive high-frequency
glutamatergic inputs. It is also possible that a large number
of GPe neurons will be antidromically activated via
stimulation of their afferent inputs in STN. In addition,
spread of the stimulation to the lenticular fasciculus (H2) and
activation of GPi axons would be likely with electrodes in the
dorsal STN. In turn, STN DBS should generate network wide
changes in neural activity. However, while DBS may
override pathological activity patterns, the activity patterns
induced by DBS are not normal. Therefore, it remains an
open question to link the effects of DBS with explicit
therapeutic mechanisms. Nonetheless, while ablation and
DBS result in similar therapeutic outcomes, it is likely that
they achieve their results via different mechanisms.
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